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UHGXFH GHSHQGHQF\ RQ IRVVLO IXHOV PDMRU UHVHDUFK LV IRFXVHG RQ L LPSURYLQJ WKH H[LVWLQJ HQJLQH GHVLJQ LL
LPSURYLQJ WKH FRPEXVWLRQ SURFHVV LLL DIWHU WUHDWPHQW RI H[KDXVW JDVHV DQG LY DGRSWLRQ RI UHQHZDEOH IXHOV
3URGXFHUJDV3*LVRQHVXFKUHQHZDEOHDQGHFRIULHQGO\IXHO>@KDYLQJDSRWHQWLDOWRPHHWWKHWZLQUHTXLUHPHQW
RI LPSURYLQJ WKH LQF\OLQGHUFRPEXVWLRQSURFHVVDQGDOVRDQDELOLW\ WRXQGHUJRDFOHDQHUFRPEXVWLRQ UHVXOWLQJ LQ
ORZHUHPLVVLRQOHYHOV
1.1. Producer gas and its utility for power generation  
3UHVHQWZRUNLVDGGUHVVHGLQDWKHUPRFKHPLFDOHQHUJ\FRQYHUVLRQYLHZSRLQWZKHUHWKHELRPDVVLVFRQVLGHUHG













FRPSRVLWLRQ >@ DXWKRUVKDYHFRQVLGHUHGD IL[HG VHWRI3*FRPSRVLWLRQ ERWWOHGJDV$FFRUGLQJ WR OLWHUDWXUH6,
HQJLQHVKDYHDWHQGHQF\WRXQGHUJRLQVWDELOLWLHVLQFRPEXVWLRQSURFHVVDQGFDQFDXVHWRUTXHIOXFWXDWLRQV>@)RUD
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3URSHUWLHV 3URGXFHUJDV *DVROLQH>@ 1DWXUDO*DV>@
&KHPLFDOIRUPXOD +&+&2DQG,QHUWV &+ &+
/RZHUKHDWLQJYDOXH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  
$)VWRLFKLRPHWU\NJNJ   
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([SHULPHQWDOVHWXSDQGPHWKRGRORJ\
2ZLQJWRKLJKHURFWDQHQXPEHURI3*IXHODKLJKHU&RPSUHVVLRQ5DWLR&5VLQJOHF\OLQGHUIRXUVWURNHGLHVHO


















0&8 7KH H[SHULPHQWDO VHWXS LV VKRZQ LQ )LJXUH  DQG D FXVWRPL]HG 3*DLUPL[HUZDV LQVWDOOHG LQ LQGXFWLRQ
V\VWHPDVVKRZQLQ)LJXUH















4.1. Optimal spark time for Producer gas and Gasoline 
0D[LPXP%UDNH7RUTXH0%7 WLPLQJ LVDQRSWLPDOVSDUN WLPHDWZKLFKDQHQJLQHGHOLYHUVPD[LPXPWRUTXH

















&RLO2Q3OXJ&23 ,JQLWLRQV\VWHPZKLFKZDVHQDEOHGE\FRPSXWHUFRQWURO WRIDFLOLWDWHRQOLQHFKDQJH LQVSDUN
WLPLQJ)LJXUHVKRZVRFFXUUHQFHRIPD[LPXPJDVSUHVVXUHDQJOHV$IWHU7RS'HDG&HQWHU$7'&DWHDFKORDG
SRLQWZLWKLQ0%7SKDVLQJZLQGRZ>@H[FHSWDWIXOOORDGIRU*DVROLQH
4.2. Derating of PG fuel 
7KH SRZHU RXWSXW RI DQ HQJLQH LV QRUPDOO\ LQIOXHQFHG E\ KHDWLQJ YDOXH RI WKH IXHO )URP 7DEOH  LW LV
REVHUYHGWKDW3*KDVWLPHVOHVVHUHQHUJ\FRQWHQWWKDQ*DVROLQHDQGWLPHVOHVVHUFRPSDUHGWR1*)XUWKHU
DW D JLYHQ LQVWDQW D VPDOO LQFUHDVH LQ FRQFHQWUDWLRQ RI K\GURJHQ RU PHWKDQH FRPSRVLWLRQ LQ 3* PDNHV DOO WKH
GLIIHUHQFH LQ PL[WXUH KHDWLQJ YDOXH %DVHG RQ FRPSXWDWLRQDO VWXGLHV ZLWK 3* LW LV UHSRUWHG WKDW IRU HYHU\ 
UHGXFWLRQ LQ+RU&2FRPSRVLWLRQ WKH ODPLQDU IODPHVSHHGFDQJHW UHGXFHGE\>@DQG WKHUHIRUHZRUNLQJ
ZLWK3*LVFKDOOHQJLQJHVSHFLDOO\ZLWKYDU\LQJWUHQGRI3*FRPSRVLWLRQXVXDOO\HQFRXQWHUHGDWRQVLWHJDVLILHUHQJLQH
V\VWHP5HIHUULQJWR)LJXUH3*VXSSRUWHGDSHDNORDGRIEH\RQGZKLFKDORDGWKURXJKRIIRUVLJQLILFDQW
GURS LQ USPZDVREVHUYHG7KH FRUUHVSRQGLQJSHDNSUHVVXUHRI3*ZDVEDUZLWK DSRZHU ORVVRI
DJDLQVW UDWHG *DVROLQH RXWSXW 7KLV GHUDWLQJ RI SRZHU RXWSXW PD\ EH DWWULEXWHG WR UHGXFWLRQ RI   ORZHU
PL[WXUH KHDWLQJ YDOXH RI 3* DV VKRZQ LQ 7DEOH  DQG ORZHU YROXPHWULF HIILFLHQFLHV LQ JHQHUDO DVVRFLDWHG ZLWK
JDVHRXVIXHOVOLNH3*








FXUYHV D E F SHUWDLQLQJ WR 3* DQG*DVROLQH HQJLQH RSHUDWLRQ DW   DQG IXOO ORDG0)% DQDO\VLV IRU





FKDUJH7KHUHIRUH WKH0)%FXUYHV H[SHULHQFH D ORZHU VORSHYDOXHV DURXQG0)%DQGSURJUHVVHV WKHUHDIWHU
OLQHDUO\DVVKRZQLQ)LJXUHDEF+RZHYHU3*RSHUDWLRQKDVEHWWHUKHDWUHOHDVHWUHQGRYHU*DVROLQHZLWKDKLJKHU
VORSH LQGLFDWLQJDKLJKHUUDWHRIFRPEXVWLRQUHDFWLRQVSHHGDVFRPSDUH WR*DVROLQH7KLVPD\EHDWWULEXWHG WR WKH
SUHVHQFHRIKLJKO\FRPEXVWLEOHJDVHV+DQG&+ZKLFKDUHNQRZQWRVLJQLILFDQWO\DFFHOHUDWHFRPEXVWLRQSURFHVV
RZLQJWRWKHLUKLJKHUOHYHORIODPLQDUIODPHVSHHGV+WRPV	&+WRPV>@DQGORZHU





















4.4. Analysis of fuel energy consumption 
$SDUDPHWHURIJUHDWLQWHUHVWZKLOHLQYHVWLJDWLQJHQJLQHSHUIRUPDQFHLV%UDNH6SHFLILF)XHO&RQVXPSWLRQ%6)&
7KLVSDUDPHWHULVDPHDVXUHRIHIILFLHQWXVDJHRIIXHOWRSURGXFHXQLWSRZHURXWSXWSHUKRXU(YHU\HQJLQHGHVLJQHU
RU GHYHORSHU ORQJV WR NHHS 6)& DV ORZ DV SRVVLEOH IRU IXHO HFRQRP\ UHDVRQ )LJXUH  VKRZV D VLJQLILFDQW JDS
EHWZHHQWKHWZRIXHOV7KHSULPDU\UHDVRQEHKLQGVXFKJDSLVEHFDXVHRIYDVWGLIIHUHQFHVLQ$)PDVVUDWLRVRIIXHOV
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7RGHPRQVWUDWHLQ,QGLDQFRQWH[WFRQVLGHULQJFDVXDULQDZRRGELRPDVVDYDLODEOHDWൟSHUNJORFDWLRQVSHFLILF







ELRPDVV N:KU WUDQVODWHV WR D VDYLQJ RI  DV FRPSDUHG WR*DVROLQH IXHOHG HQJLQH RSHUDWLRQ )XUWKHUPRUH
IURP)LJXUHWKH%UDNH6SHFLILF(QHUJ\&RQVXPSWLRQ%6(&IRU3*LVVOLJKWO\PLQLPXPDIWHUHQJLQHORDG
DVFRPSDUHGWR*DVROLQHRSHUDWLRQ6XJJHVWLQJDQHQHUJ\UHFRYHU\RIDWORDGDQGDWIXOOORDG





















ZDV REVHUYHG GXH WR  ORZHUPL[WXUH FDORULILF YDOXH RI 3* DJDLQVW*DVROLQH ,WZDV REVHUYHG WKDW VPDOO
FRQFHQWUDWLRQ RI K\GURJHQ DQG PHWKDQH LQ 3* FDQ SRWHQWLDOO\ LQIOXHQFH WKH FRPEXVWLRQ SURFHVV GXH WR WKHLU










0U 9LVKDO *DUJ 0U -LWHQGUDQDWK 1D\DN DQG0U 9LUDM - *RDQNDU IRU WKHLU DVVLVWDQFH LQ HQJLQH H[SHULPHQWV
$XWKRULVDOVRWKDQNIXOWR3URI0.*DMHQGUD%DEXIRUKLVYDOXDEOHVXJJHVWLRQVZKLOHSUHSDULQJWKHPDQXVFULSW
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